PLK1-dependent activation of LRRK1 regulates spindle orientation by phosphorylating CDK5RAP2.
Correct formation of the cell division axis requires the initial precise orientation of the mitotic spindle. Proper spindle orientation depends on centrosome maturation, and Polo-like kinase 1 (PLK1) is known to play a crucial role in this process. However, the molecular mechanisms that function downstream of PLK1 are not well understood. Here we show that LRRK1 is a PLK1 substrate that is phosphorylated on Ser 1790. PLK1 phosphorylation is required for CDK1-mediated activation of LRRK1 at the centrosomes, and this in turn regulates mitotic spindle orientation by nucleating the growth of astral microtubules from the centrosomes. Interestingly, LRRK1 in turn phosphorylates CDK5RAP2(Cep215), a human homologue of Drosophila Centrosomin (Cnn), in its γ-tubulin-binding motif, thus promoting the interaction of CDK5RAP2 with γ-tubulin. LRRK1 phosphorylation of CDK5RAP2 Ser 140 is necessary for CDK5RAP2-dependent microtubule nucleation. Thus, our findings provide evidence that LRRK1 regulates mitotic spindle orientation downstream of PLK1 through CDK5RAP2-dependent centrosome maturation.